Roy Breg). We prepared monospecific antiserum i n r a b b i t s a g a i n s t medium c h a i n acyl-CoA dehydrogenase (MCAD) p u r i f i e d from r a t 1 i v e r , and s t u d i e d t h e b i o s y n t h e s i s o f MCAD i n 10 c u l t u r e d s k i n f i b r ob l a s t l i n e s from p a t i e * w i t h i n b o r n MCAD d e f i c i e n c y . C e l l s were incubated w i t h [ Slmethionine.
The l a b e l e d MCAD was immunoprecipitated u s i n g t h e anti-MCAD antiserum and Staph A c e l l s and analyzed by SDS-PAGE.
We f i r s t demonstrated t h a t a n t i -r a t MCAD antibody cross reacted s p e c i f i c a l l y w i t h human MCAD. MCAD i s 1-6 k d l a r g e r than f o u r o t h e r acyl-CoA dehydrogenases such as isovaleryl-CoA-s h o r t chain-, l o n g chain-, and 2-methyl-branched c h a i~ acyl-CoA dehydrogenases, and can be r e a d i l y d i s t i n g u i s h e d from o t h e r enzymes by i t s molecular s i z e on s l a b SDS-PAGE. I t i s i n t e r e s t i n g t o note t h a t human MCAD i s 1 kd l a r g e r than r a t MCAD, w h i l e t h e r e were no d i f f e r e n c e s i n molecular s i z e between o t h e r human acyl-CoA dehydrogenases and t h e r a t counterparts.
I n a l l 10 MCAO d e f i c i e n t l i n e s tested, t h e MCAD a c t i v i t y ranged from 6-13% o f t h e mean o f normal cont r o l , b u t t h e mutant MCAD i n a l l o f these c e l l s were i n d i s t i nguishable from t h e normal human MCAD on t h e basis o f molecular s i z e , i n d i c a t i n g t h a t a l l t h e mutant MCAD's a r e due t o p o i n t mutation. T h i s i s i n c o n t r a s t t o t h e extensive heterogeneity observed i n isovaleryl-CoA dehydrogenase i n i s o v a l e r i c acidemia c e l l s . G l u t a r i z a c i d u r i a type I 1 (GAII) i s due t o a d e f i c i e n c y o f e i t h e r ETF o r ETF dehvdroaenase. We s t u d i e d t h e b i o s v n t h e s i s o f ETF i n 10 GAII Jtnes "as &ll as i n normal c o n t r o l s . " c e l l s were l a b e l e d w i t h [ Slmethionine i n t h e presence and absence o f rhodamine 66. Rhodamine 66 i n h i b i t s mitochondria1 ATP synthes i s , thereby i n h i b i t i n g p o s t -t r a n s l a t i o n a l processing o f t h e n u c l e a r coded mi t o c h o n d r i a l enzymes. The 1 abeled human ETF was immunoprecipitated from t h e s o l u b i l i z e d c e l l s u s i n g t h e a n t i -r a t ETF antiserum and Staph A c e l l s and analyzed by SDS-PAGE.
I n normal c e l l s , a-subunit i s synthesized as a precursor (35 kd), 3 k d l a r g e r than t h e mature counterpart (32 kd), w h i l e P-subunit i s synthesized i n a s i z e i n d i s t i n g u i s h a b l e from t h a t o f t h e mature P-subunit (27 kd).
ETF abnormality was found i n t h r e e GAII l i n e s .
I n two o f them, a-subunit was synthesized e i t h e r n o t a t a l l o r i n an extremely small amount. The s i z e o f t h e precursor and mature forms o f ETF were o f t h e normal sizes. I n c o n t r a s t , a-subunit synthesized i n t h e t h i r d GAII l i n e was 1 kd s m a l l e r than t h e normal size, both as precursor and mature form.
In a l l o t h e r 7 GAII l i n e s , t h e synthesis o f a-subunit were normal.
These 7 c e l l l i n e s a r e due t o an ETF dehydrogenase d e f i c i e n c y . Abnormality o f P-subunit was found i n none o f t h e c e l l l i n e s tested. One t h e o r e t i c a l c r i t e r i o n f o r e f f e c t i v e and e f f i c i e n t gene theraov f o r human aenetic disease i s s t a b i l i t v o f a f u n c t i o n a l gene G a n s f e r r e d i h o d e f e c t i v e c e l l s . We a& s t u d y i n g the d e f i c i e n c y o f hypoxanthine quanine phosphoribosyl t r a n s f e r a s e (HPRT) i n the Lesch Nyhan disease as a model system f o r t h e development o f methods f o r gene therapy, and have used r e t r ov i r a l vectors t o introduce a f u n c t i o n a l w i l d -t y p e human HPRT gene i n t o c u l t u r e d c e l l s d e r i v e d from Lesch Nyhan p a t i e n t s . R e c i p i e n t c e l l s express the f o r e i g n gene t o a v a r i a b l e e x t e n t and demonstrate p a r t i a l phenotypic r e v e r s i o n o f several parameters o f aberrant p u r i n e biosynthesis c h a r a c t e r i s t i c o f enzymed e f i c i e n t c e l l s . C e l l s grown w i t h o u t s e l e c t i o n and r e v e r t a n t s t o the HPRT-negative phenotype show the continued presence, l o s s o r rearrangement o f the f o r e i g n gene and o f sequences d e r i v e d from the v e c t o r . The i n t r o d u c t i o n o f t h e HPRT gene i n t o random c e l l u l a r s i t e s by means o f some r e t r o v i r a l vectors t h e r e f o r e c l e a r l y leads t o v a r i a b i l i t y n o t o n l y i n t h e degree o f aene expression b u t a l s o i n i t s s t a b i l i t y , and we conclude t h a t i n the presence o r absence o f s e l e c t i o n pressure, t h e expression and s t a b i l i t y o f the newly introduced gene depend on the s i t e o f i n t e g r a t i o n i n t o t h e h o s t c e l l genome.
t a b o l i t e s ) declined. There was no c l e a r t r e n d i n 5-HIAA ( t h e s e r o t o n i n m e t a b o l i t e ) . FA seems t o be c l i n i c a l l y b e n e f i c i a l i n DHPRD. T h i s may be r e l a t e d t o an increase i n t h e l e v e l o f CNS catecholamine NT. T h i s increase may r e s u l t from e i t h e r s t i m u l a t i o n o f NT synthesis by FA, o r perhaps more 1 i k e l y , r e d u c t i o n i n NT degradation through MA0 i n h i b i t i o n by FA
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